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Description 

[0001 ] The present invention relates to a mobile com- 
munication system, in particular, relates to structure of 
ceDs In such communication system. s 
[0002] Rg.1 shows cells in a mobile communication 
system, in which the same channels are re-used with 
some spacing. The thick line in Rg.1 shows a unit of a 
cluster. Each hexagon shows a ceil, and a numeral in a 
cell shows a channel. The same numerals show the to 
same channels which use the same frequency. The 
same channel or the same frequ ency is re-used in a cell 
in another o?us!er ; The structure of a cefl mny b8 either 
an omnhcell as shown in Bg.2A in which a base station 
having a non-directional antenna is located around 
center of a ceil, or a sector cell as shown in Rg.2B in 
which a directional antenna divides an area into a plu- 
rality of sectored cells each of which is assigned a spe- 
cific channel or frequency. 

[0003] A re-use partition considers a virtual small cell, 
which uses the same frequency with the shorter spac- 
ing than that of cells. The re-use technique increases 
the spectrum efficiency in a mobile communication sys- 
tem. 

[0004] An Idea of re-use partition Is described in 
accordance with Fig.3. Rg.3A shows an example of the 
use of the same frequency. A circled fine shows a cell, a 
symbol (+) shows a base station around center of a ceil, 
a figure (1,2,3) shows a channel number, and d shows 
the spacing of the use of the same frequency. The same 
figure (1,2 or 3) shows the same channel or the same 
frequency. In the example of Rg.3A, the spacing of the 
same channels is three cells (d»3). 
[0005] Rg.3B and Rg.3C show a typical re-use parti- 
tion. Rg.36 shows the spacing of outer cells, and 
Rg.3C shows the spacing of inner cells, when virtual 
cells are introduced to the cell layout in Rg.3A. As 
shown in Rg.3B, the spacing of outer cells is three ceils 
(d«3) which is the same as that of Rg.3A, on the other 
hand, the spacing of Inner cells Is two cells (d»2) in the 
example of Rg.3C. .Since the spacing or the spectrum 
efficiency of inner cells is improved by re-use partition, 
the total efficiency of the use of frequencies is improved. 
The spacing or the efficiency of inner cells is Improved 
by improving a cell selection accuracy to determine 
which cell (outer cell or inner cell) a mobile station 
locates. 

[0006] In a prior re-use partition system, a control 
channel for mobile communication for connection et aJ is 
common to both an outer cell and an inner cell. In other 
words, both an outer cell and an inner cell are handled 
as a single control cell. As shown in Rg.4, a control 
channel for access is used commonly to outer cells and 
inner cells, and a speech channel has a specific trans- 
miter for each outer cell and each inner cell. 
[0007] In Rg.4, an antenna is used commonly in outer 
channels, and inner channels. A plurality of tranceivers 
(TRXoyJ for outer cells, and a plurality of tranceivers 



(TRXjJ for Inner cells, and a single common controller 
channel tranceiver (TRX) are coupled with said antenna 
through an antenna multiplexer. Those tranceivers are 
coupled with the base station control, and the communi- 
cation channels (external channels). 
[0008] Accordingly, a pnor re-use partition system in a 
mobile communication system has the disadvantages 
as follows. 

[0009] Rrst a mobile station must be located to deter- 
mine whether it is either In an inner ceD or an outer cell 
in every access and during speech. H the decision is 
effected based upon received level at a base station, 
operation?! load of a base station Increases since the 
decision must be effected in a short time in connection 
time, and/or said decision must be always carried out 
during speech. 

[0010] Further, if the decision is carried out merely 
whether received level exceeds a predetermined 
threshold level or not, the decision would not be accu- 
20 rate due to fading which is specific to mobile communi- 
cation. In that case, it would be determined incorrectly 
as H a mobile station located in an inner cell merely 
because received level is high, while the mobile station 
located in an outer cell, and would increase undesirable 
25 interference. 

[001 1 ] JP-A-56072547 describes a frequency scan- 
ning omni-beam radio communication system in which 
the service area is divided into a number of concentric' 
regions each being assigned a different communication 
so frequency. 

[0012] EP-A-0297062 describes a mobile radio com- 
munication system with overlaid channel re-use pat- 
terns. 

[0013] In accordance with the present invention, a 
35 mobile communication system having a plurality of radio 
cells for a service area, each cell being assigned a 
respective channel, and the same channel being used 
in a plurality of cells which are spaced apart from each 
other by more than a predetermined spacing compris- 
40 Ing: a first small cell provided in a radio cell by a first 
antenna provided in a base station; and a second small 
cell, which is smaller than said first small ceil, provided 
in said first small cell by a second antenna provided in a 
base station; wherein the spacing between second 
as small cells using the same channel Is smaller than the 
spacing between first small cells using the same chan- 
nel, characterised in that the first and second antennas 
are provided in the same base station, wherein the first 
and second small cells have respective control chan- 
so nels, and wherein communication between a mobile 
station and a base station is effected using the commu- 
nication or control channel of the one of the first and 
second small cells having a higher received level when 
received and measured at either the mobile station or 
55 the base station. 

[0014] The present invention overcomes the disad- 
vantages and limitations of a prior mobile communica- 
tion system by providing a novel and improved mobile 
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communication system. 

[001 5] The present Invention also provides a mobile 
communication system which reduces operation load of 
a base station, and improves effect of re-use partition of 
cells. 

[001 6] The foregoing and other objects, features, and 
attendant advantages of the present invention will be 
appreciated as the same become better understood by 
means of the following description and accompanying 
drawings wherein: 

Flg.1 shows structure of small cells, 

Fig.2 shows an omni-ceD and a sector cell, 

Fig.3 shows an explanatory drawing of a re-use 

partition, 

Fig.4 is a block diagram of a base station in a prior 
art, 

Fig.5 shows a first embodiment according to the 
present invention, 

FIg.6 shows a second embodiment according to the 
present Invention, 

Fig.7 shows a base station of a third embodiment 
according to the present invention, 
Rg.8 shows a cell of a fourth embodiment accord- 
ing to the present invention, 
Rg.9 shows a cell of a fifth embodiment according 
to the present invention, 

Fig.10 shows a ceil of a sixth embodiment accord- 
ing to the present Invention, 
Fig. 11 shows a system configuration of another 
embodiment according to the present invention, 
Fig.12 shows a system configuration ol still another 
embodiment according to the present invention, 
Fig.13 shows a system configuration of still another 
embodiment according to the present invention, 
Flg.1 4 shows still another embodiment according to 
the present invention, 

Fig.15 shows a base station of still another embod- 
iment according to the present Invention, 
Fig. 16 shows still another embodiment according to 
the present invention, 

Fig. 17 shows a control flow in still another embodi- 
ment according to the present invention, 
Fig.18 shows a control flow in still another embodi- 
ment according to the present invention, 
Fig.19 shows a base station which simplifies an 
antenna structure, and 

Rg.20 shows a base station which provides each 
small cells Independently. 

[001 7] Fig.5A shows a block diagram of a base station 
according to the present invention, in which it is 
assumed that a base station has two antennas having 
the directivities 6^ and 8 0Ul in vertical plane so that two 
different ceils are obtained. Those ceils are referred as 
an inner cell and an outer cell. And, the respective base 
stations are called as an inner base station, and an 
outer base station. 



[001 8] In Fig.SA, an inner base station relating to the 
inner ceO has a plurality of tranceivers (TRX^) and a 
control channel tranceiver (TRX) coupled with the inner 
antenna through the antenna multiplexer. An outer base 

5 station relating to the outer cell has also a plurality of 
tranceivers (TRX^ and a control channel tranceiver 
(TRX) coupled with the outer antenna through the 
antenna multiplexer. Those base stations are coupled 
- with the common base station controller, and the exter- 

10 nal communication channels. 

[001 9] First, the structure of the ceils is described in 
accordance with Fig.5B, in which the numeral 10i and 
102 are an antenna, 20 is an inner ceil, and 30 is an 
outer cell. 

is [0020] As shown in Fig.SB, the tilt angle of the 
antenna of the inner cell base station is 8^ and the tilt 
' angle of the antenna of the outer base station is 6^. 
[0021] Fig.SC shows an example of received level 
when 8j n >8 olrt is satisfied, where it is assumed that two 

'20 antennas for an inner cell and an outer cell have the. 
same directivity (gain), the same antenna height, the 
same feeder loss, and the same transmit power as each 
other. 

[0022] It should be appreciated in Fig.5C that when 
25 the distance between a base station and a mobile sta- 
tion is small, the received level for the antenna with 
larger tiit angle Is higher than that of the other antenna, 
and that when the distance between a base station and 
a mobile station is large, the received level for the 
so antenna with larger tilt angle is lower than that of the 
other antenna. 

[0023] An antenna with targe tilt angle provides high 
received level near a base station, since large tilt angle 
antenna concentrates radiation power near the base 

35 station, as shown in Fig.SB. 

[0024] Therefore, K should be noted that two cells (an 
inner cell and an outer ceil) which can be separated 
based upon received level are essentially provided 
according to tile angle of an antenna. 

40 [0025] Fig.5D shows a received level of an inner cell 
(curve A) and an outer cefl (curve B). It should be noted 
that the border of an inner cell and an outer cell is clear, 
and a mobile station can select an inner cell or an outer 
cell accurately. Therefore, the spectrum efficiency is 

as improved. 

[0026] Fig.6A shows a block diagram of a base station 
of the second embodiment according to the present 
invention. The feature of that embodiment is that a 
directivity or is obtained by tilting an antenna. 

so An antenna with the tilt angle is used for the directiv- 
ity Qj n , and an antenna with the tilt angle 6^ is used for 
the directivity G^. 

[0027] Fig.6B shows mechanical embodiment for pro- 
viding a tilt antenna. A first antenna 10 1 has the same 
65 directivity in vertical plane as that of a second antenna 
1 02, and the first antenna is fixed so that the main beam 
is directed to the direction e oul , and the second antenna 
is fixed so that the main beam is directed to the direction 
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[0028] Pg.6C shows electrical embodiment of a tilt 
antenna, which is a phased-array antenna, and has a 
plurality of antenna e)ements (a), (b), (c), together with 
related phase shifters (P a . Pt> PJ and a power divider s 
H. The phase shifters are adjusted so that the main 
beam of the antenna is directed to the angle 6^ or 6^. 
The phase shift in each phase shifter is accomplished in 
conventional manner, for instance, by designing the 
length of a feeder cable, or by using a specific phase u 
shifter. 

[0029] When the tilt angle 8^ of the second antenna is 
large, the received level outside of an area fc decreased 
considerably, therefore, the interval of the use of the 
same frequency may be shortened while keeping the t 
area of a second small cell constant For instance, while 
the interval of the reuse of the same frequency in a prior 
art is two cells, the interval of the present invention may 
be one cell. That means that the same frequency may 
be used in an adjacent small cell. '• 2 

[0030] Flg.7A shows a block diagram of a base station 
of third embodiment The feature of this embodiment as 
compared with that of Rg.SA is that a power controller 
is, for example, provided between an antenna and an 
antenna multiplexer for each of a first base station and a 2 
second base station so that transmit power of a control 
channel and a speech channel are controllable. The 
adjustment of transmit power is effected either for each 
transmitter, or for all the transmitters of all the speech 
channels and the control channel. Fig. 7 A shows the 5 
embodiment that the transmit power of all the transmit- 
ters is adjusted at the same time. 
[0031 ] When the border of a f irst small cell and a sec- 
ond small cell is unclear as shown in Fig.7B{a) in which 
the received level of a first antenna is close to that of a : 
second antenna around the border, the transmit power 
of the second antenna is adjusted so that it is higher 
than that of the first antenna. Then, the received level of 
the first antenna is clearly distinguished from that of the 
second antenna, as shown in Fig7B(b). < 
[0032] Thus, K should be noted that the adjustment of 
transmit power clarifies the difference of the received 
level of the first antenna from that of the second antenna 
around the border. Therefore, the selection of a celt is 
carried out accurately, and the frequency may be used < 
effectively. 

[0033] Of course, H should be appreciated that the 
idea of Fig. 7 may be used in the embodiment of Fig.6. 
[0034] Fig.8 shows a structure of small cells, in which 
the horizontal directivity of a first small cell and a second i 
small cell is provided by using a non-directional (in hor- 
izontal plane) antenna, or an ornni-antenna. A second 
small ceil overlays with a first small cell, and is provided 
within the first small cell. 

[0035] Fig.9 shows another structure of small cells, in 
which both a first antenna and a second antenna are 
directional antennas in horizontal plane. Fig.9 shows 
the embodiment that both antennas are sector anten- 



nas of 1 20". A second small eel) may overlay with a first 
small cell, and is provided within the first small cell. 
[0036] Fig.10 shows still another structure of small 
ceils, in which a first small cell is provided by a direc- 
5 tonal antenna (for instance a sector antenna), and a 
second small cell is provided by a non-directional 
antenna (omni-artenna). A second small cell may over- 
lay with a first small ceil, and is provided within the first 
small cell. As a second small cell is smaller than a first 
10 small cell, when a second small ceil is provided by a 
non-directional antenna, the number of hand-over of 
cells in a mobile station may be small because the 
crossing rats among the sectored cells is reduced when 
a mobile station moves around a base station. 
15 [0037] Fig. 11 shows a modification of the present 
invention. The feature of Fig. 11 is that the selection of 
small cells is carried out in a mobile station by compar- 
ing two received levels of two speech channels or con- 
trol channels. So, a mobile station has a comparator, . 
• 20 which compares a first received level of first frequency 
f i and a second received level of second frequency f 2 so 
that the small cell which provides higher received level 
is selected. 

[0038] Rg.12 shows another modification ol the 
25 present invention. The feature of Fig.12 is that the 
selection of small cells is carried out in a base station by 
comparing received level of control channel or speech 
channel. A mobile station transmits a single frequency 
f 1( and a base station receives by using two antennas, a 
30 first antenna relating to a first small cell, and a second 
antenna relating to a second small cell. A comparator in 
a controller in a base station compares those two 
receive levels, and takes the higher received level so 
that the small cell which provides the higher received 
35 level is selected. The embodiment of Rg.1 2 is advanta- 
geous in that a control channel may be common to both 
a first small cell and a second small cell, and therefore, 
the spectrum efficiency for a control channel is 
improved. 

40 [0039] Fig.13 shows still another modification of the 
present invention. The feature of Hg.13 is that the 
selection of small cells is carried out by a mobBe station 
by comparing two received levels of control channels of 
the frequencies f t and f 2 . A mobile station has a compa- 
45 rator for that purpose. 

[0040] Fig. 1 4A shows still another modification of the 
present invention. The feature of this embodiment is 
that the selection of small cells is carried out by a base 
station which compares received levels of control charv 
50 nets. A mobile station transmits a single frequency f t as 
a control channel, which is received by using two anten- 
nas in a base station. The received level by a first 
antenna and the receive level by a second antenna are 
compared in a comparator in a controller of a base sta- 
55 tion, and the higher received level relating to a prefera- 
ble small cell Is selected. 

[0041 ] Fig. 1 48 is the modification of a base station of 
this embodiment and has the feature that a base sta- 
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fan has a common control channel transmitter which is 
provided for a first antenna to cover all the small cells, 
and a plurality of control channel receivers lor each 
small cells. 

[0042] Rg.14C is another modification of a base sta- 
tion, and has the feature that a transmitter (TX) for a 
control channel is provided, and a receiver (RX^, RX^ 
for a control channel is provided for each of a first 
antenna and a second antenna. As a control channel is 
common to a first small cell and a second smaQ cell, the 
spectrum efficiency of a control channel is improved in 
this embodiment 

[0043] Fig.15 shows a base station of still another 
embodiment according to the present invention, and 
has the feature that a base station has a pair of addi- 
tional receivers SRXj n and SRXqui- The former receiver 
measures the received level of a speech channel in an 
outer small cell, and the latter receiver measures the 
received level of a speech channel in an inner small ceil. 
The controller of a base station compares the received 
level of the current small cell with the received level 
measured by said SRX to determine the location of a 
mobile station. For instance, if the SRX level by a sec- 
ond antenna is higher than a received level by a first 
antenna tor a speech channel, the base station deter- 
mines that the mobile station moves from a first small 
cell to a second small cell, and that hands over from a 
first small cell to a second small cell. 
[0044] Figs.16A, 16B and 16C show still another 
embodiment of the present invention, and have the fea- 
ture that a third small cell relating to a third antenna is 
provided within a second small cell. As the third small 
ceil may use the same frequency with the interval 
shorter than that of a second small cell, the spectrum 
efficiency is further improved. 
[0045] Rg.17 is an operational flow chart of still 
another embodiment according to the present Invention. 
The feature of Rg.17 is that a mobile station staying in a 
second small cell uses a channel which is assigned to a 
first small cell, when all the channels assigned to a sec- 
ond small cell are full. It should be noted that this is no 
problem in interference, and "rt can solve the problem of 
a short time busy condition. 

[0046] Rg.18 shows the modification of the embodi- 
ment of Rg.17, and the feature of Fig. 18 is that when a 
mobile station staying in a second small ceil uses a 
channel assigned to a first small ceil according to the 
embodiment of Rg.17, and a channel in a second small 
station becomes available, the mobile station is handed 
over from the first small cell channel to the second small 
cell channel. This provides the desirable interval of the 
use of the same frequency as expected to second small 
cells. The combination of the channel switching by 
hand-over, and the busy control in the present embodi- 
ment provides not only the improvement of re-use parti- 
tion on spatial domain, but also the improvement of re- 
use oartition on time domain. 
[0047] Rg.1 9 shows a block diagram of a base station 



of stiO another embodiment, and has the feature thai a 
single antenna is used commonly to both a first antenna 
and a second antenna by coupling the single antenna 
with two trancervem for a first small ceD and a second 

5 smalt cell. 

[0048] Rg.20 shows a block diagram of a base station 
of stall another embodimerrt of the present invention, 
and has the feature that a control in a base station is 
provided for each small cells. In this case, each small 

10 cell base station located on the same location functions 
as an independent base station. 
[0049] As mentioned above in detail, according to the 
present Invention, a base station includes a plurality of 
small base stations each having a specifc antenna tilt 

75 angle and/or specific transmit power, providing a spe- 
cific small cell. Thus, an inner cell is provided independ- 
ently from an outer cell so that the spectrum efficiency 
in an inner cell is higher than that of an outer cell. The 
present invention can locate a mobile station more 

20 accurately in an outer cell or an inner cell as compared 
with a prior art which locates a mobile station merely 
according to receive level with no tilted antenna. 
[0050] From the foregoing K will now be apparent that 
a new and improved mobile communication system has 

25 been found. K should be understood of course that the 
embodiments disclosed are merely illustrative and are 
not intended to limit the scope of the invention. Refer- 
ence should be made to the appended claims, there- 
fore, for indicating the scope of the invention rather than 

30 the specification. 

Claims 

1 . A mobile communication system having a plurality 
35 of radio cells for a service area, each cell being 

assigned a respective channel, and the same chan- 
nel being used in a plurality of cells which are 
spaced apart from each other by more than a pre- 
determined spacing comprising: a first small ceil 

40 (30) provided in a radio cell by a first antenna (100 
provided in a base station; and a second small cell 
(20), which is smaller than said first small cell (30), 
provided in said first small cell (30) by a second 
antenna (IO2) provided in a base station; wherein 

4s the spacing between second small cells using the 
same channel is smaller than the spacing between 
first small cells using the same channel, character- 
ised in that the first and second antennas are pro- 
vided in the same base station, wherein the first 

so and second small ceils have respective control 
channels, and wherein communication between a 
mobile station and a base station is effected using 
the communication or control channel of the one of 
the first and second smalt ceils having a higher 

55 received level when received and measured at 
either the mobile station or the base station. 

2. A mobile communication system according to claim 
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1 , wherein each of said first antenna (1 0j) and said 
second antenna (IO2) is a beam tilt antenna having 
a respective beam tilt angle (O fn ,e out ). 

3. A mobile communication system according to claim 
1 or daim 2, wherein effective input power to an 
antenna depends upon each antenna (10j, IO2) for 
each small cell (20,30). 

4. A mobile communication system according to any 
preceding daim, wherein said first small cell (30) 
and said second small cell (20) are in onnni -struc- 
ture. 

5. A mobile communication system according to any 
of daims 1 to 3, wherein said first small cell (30) 
and said second small cell (20) are in sector struc- 
ture. 



6. A mobile communication system according to any so 
of daims 1-3, wherein said first small cell (30) is in 
sector structure, and said second small cell (20) is 

in omni-structura 

7. A mobile communication system according to any ss 
preceding daim, wherein comparison of received 
levels of two channels relating to each small cell 
(30,20) and selection of small cells are carried out 

in a mobile station. 

30 

8. A mobile communication system according to claim 
7. wherein selection of small cells (30,20) is 
effected based upon received level of a control 
channel provided for each small cell. 

35 

9. A mobile communication system according to any 
of claims 1 to 6, wherein comparison of received 

levels of two channels relating to each small cell 2. 
and selection of small cells are carried out in a base 
station. 40 

10. A mobile communication system according to claim 
9, wherein selection of small ceQs (30,20) is 
effected in a base station based upon received level 3. 
of a control channel which is common to each small as 
cell. 

1 1 . A mobile communication system according to daim 

9, wherein selection of small cells (30,20) is 4. 
effected in a base station upon received level of a so 
speech channel. 

12. A mobile communication system according to any 
preceding daim, wherein a third antenna provides a 5. 
third small cell within said second small cell, a third ss 
speech channel and a third control channel are pro- 
vided, and communication is carried out by using 

the highest receive level of three channels. 



1 3. A mobile communication system according to any 
preceding daim, wherein when all the channels in a 
second small cell are full and some of the channels 
in a first smaO ceO are available, a channel in a first 
small eel) is assigned to a mobile station which 
stays in a second small cell. 



PatentansprOche 



Mobil-Kommunikationssystem mh einer Vielzahl 
von Funkzellen fur ein Servicegebiet wobei jeder 
Zelle ein eigener Kanal zugeordnet 1st und der glei- 
chs Kars! h sinsr Vieizah! von Zelien bsnutzi wind, 
die urn mehr als einen vorbestimrnten Abstand aus- 
einander liegen und das rvtabil-Kommunikationssy- 
stem aufweist: eine erste Weine ZeDe (30), die in 
einer Funkzelle durch eine erste Antenna (10^ 
elner Basisstation gebildet wird; und eine zweite 
Meine Zelle (20), die Weiner als die erste Meine 
Zelle (30) 1st und in der ersten Weinen Zelle (30) 
durch eine zweite Antenne (lOg) einer Basisstation 
gebitdet wird; wobei der Abstand zwischen zweiten 
Weinen Zelien, die den gleichen Kanal benutzen. 
Id einer als der Abstand zwischen ersten Weinen 
Zelien ist die den gleichen Kanal benutzen, 
dadurch gekennzeichnet, daB die erste und die 
zweite Antenne in der gleichen Basisstation vorge- 
sehen sind, wobei die ersten und die zweiten Wei- 
nen Zelle eigene Steuerkanale haben und wobei 
die Kbmmurukation zwischen einer Mobilstation 
und einer Basisstation durch Benutzung des 
Kbmmunlkations- oder Steuerkanals elner der 
ersten und der zweiten Zelien bewirkt wird, die 
einen hoheren an entweder der Mobilstation oder 
der Basisstation empfangenen und gemessenen 
Empfangspege) hat. 

Mcttl-Kbmmunikationssystem nach Anspruch 1, 
bei dem sowohl die erste Antenne (10^ als auch 
die zweite Antenne (IO2) eine Strahlneigungs- 
Antenne m'rt jeweils einem StrahJneigungswinkel- 
(e h .eoui)i5t 

MobH-Kommunikationssystem nach Anspruch 1 
oder 2. bei dem die effektive Engangsleistung einer 
Antenne von Jeder Antenne (10 1( IO2) Jeder Weinen 
Zelle (20, 30) abhangt 

Mobil-Kbmmunikationssystern nach einem der vor- 
stehenden Anspruche, bei dem die erste Weine 
Zelle (30) und die zweite Weine Zelle (20) einen 
Rundstrahlaufbau haben. 

Mobil-KorruTttinitationssystem nach einem der 
Anspruche 1 bis 3, bei dem die erste Weine Zelle 
(30) und die zweite Weine Zelle (20) einen Sektor- 
Aufbau haben. 
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6. Mobil-Kbmmunikationssystem nach einem der 
Anspruche 1 bis 3, bal dem die ercte Heine ZeJIe 
(30) einen Sektor-Aufbau und die zweite Meine 
Zelle (20) einen RundstrahJ-Aufbau hat. 

5 

7. Mobn-Kommuriikationssystem nach einem der vor- 
stehenden AnsprOche, be! dem der Vergleich der 
Empfangspegel zweler KanSle, die jeder Weinen 
ZeOe (30, 20) zugeordnet sind, und (fie Auswahl der 
Weinen Zellen in einer Mobilstation ausgefuhrt wer- 10 
den. 

8. Mobil-Kbmmunikationssystem nach Anspruch 7, 
bd dsrri die Aiswoni KSelnef Zeiien (30, 20) in 
Abhanglgkeit vom Empfangspegel eines fur jede 15 
Weine Zeiie vorgesehenen Steuerkanals bewirkt 
wird. 

9. Mobil-KommunltettionssyEtem nach einem der 
Anspruche 1 bis 6, bei dem der Vergleich der Emp- zo 
fangspegel zweier Kanale, die jeder Weinen Zelle 
zugeordnet sind, und die Auswahl Weiner Zellen in 
einer Basisstation ausgefuhrt werden. 

10. Mobfl-KomnrwnikaUonssystem nach Anspruch 9, zs 
bei dem die Auswahl Weiner Zellen (30, 20) in einer 
Basisstation in Abh&ngigkeH vom Empfangspegel 
eines aflenWeinan Zellen gemeinsamen Steuerka- 
nals bewirkt wird. 

30 

11. MobO-Kbmmunitationssystem nach Anspruch 9, 
bei dem die Auswahl Weiner Zellen (30, 20) in einer 
Basisstation In Abhangigkeft vom Empfangspegel 
eines Sprachkanals bewirkt wind. 

35 

12. Mobn-Kommunikationssystem nach einem der vor- 
stehenden AnsprOche, bei dem elne dritte Antenne 
eine dritte Weine Zelle in der zweften Weinen Zelle 
bildet, eln dritter Sprachkanal und ein drifter Steu- 
erkanai vorgesehen sind und die Kommunlkation ao 
durch Benutzung des hOchsten Empfangspegels 
der drei Kanale ausgefQhrt wird. 

13. Mobfl-Kbmmunikationssystem nach einem der vor- 
stehenden AnsprOche, bei dem, wenn alia Kanale as 
in einer zweiten Weinen Zelle belegt und einige der 
Kanale in einer ersten Weinen Zelle verfQgbar sind, 

ein Kanal in einer ersten Weinen Zelle einer Mobil- 
station zugeordnet wird, die in einer zweften Weinen 
Zelle blerbt so 

Revendlcatlons 

1. Systeme de communication mobile comprenant 
une pluralHe de cellules radio pour une zone des- 55 
servie, chaque cellule etant affectee a un canal res- 
pectrf, el le meme canal etant utilise dans plusieurs 
cellules qui sont espacees les unes des autres de 



plus (fun ecart predetermine, comprenant : une 
premiere petite cellule (30) formee dans une cellule 
radio par une premiere antenne (100 prevue dans 
une station de base ; et une seconde petite cellule 
(20) qui est plus petite que la premiere petite cellule 
(30), formee dans la premiere petite cellule (30) par 
une seconde antenne (icy prevue dans une sta- 
tion de base ; dans lequei recart entre las secon- 
des petites cellules utiGsant ie meme canal est plus 
petit que recart entre les premieres petites cellules 
utilisant le meme canal, caracterise en ce que les 
premiere et seconde antennes sont prevues dans 
la meme station de base, les premiere et seconde 
petites ceiiuies ayant des canaux de command e 
respectHs, et les communications entre un poste 
mobile et une station de base etant effectuees en 
utilisant le canal de communication ou de com- 
mands de i'une des premiere et seconde petites 
cellules ayant le niveau regu le plus eleve quand il 
est recu et mesure au niveau du poste mobile ou de 
la station de base. 

2. Systeme de communication mobile selon la reven- 
dication 1, dans lequei chaque premiere antenne 
(100 et seconde antenne (10^ est une antenne a 
faisceau incline ayant un angle dlndinaison res- 
pectif de faisceau (9^, 8 ou1 ). 

3. Systeme de communication mobile selon la reven- 
dication 1 ou 2, dans lequei la puissance d'entree 
effective vers une antenne depend de chaque 
antenne (10 1( lOg) pour chaque petite cellule (20, 
30). 

4. Systeme de communication mobile selon Tune 
quelconque des revendications prfc6dentes. dans 
lequei ia premiere petite cellule (30) et la seconde 
petite cellule (20) ont des structures omnkJirection* 
nelles. 

5. Systeme de communication mobile selon I'une 
quelconque des revendications 1 a 3, dans lequei la 
premiere petite cellule (30) et la seconde petite cel- 
lule (20) ont des structures sectorisees. 

6. Systeme de communication mobile selon Tune 
quelconque des revendications 1 a 3, dans lequei la 
premiere petite cellule (30) a une structure sectori- 
see et la seconde petite cellule (20) a une structure 
omnkJirectionnelle. 

7. Systeme de communication mobile selon rune 
quelconque des revendications preceo*entes, dans 
lequei la comparaison des niveaux recus des deux 
canaux concernant chaque petite cellule (30, 20) et 
la selection des petites cellules sont effectuees 
dans un poste mobile. 
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8. Systems de communication mobile selon la reven- 
cfication 7, dans lequel la selection des petites cel- 
lules (30, 20) est effectuee sur la base du niveau 
repj d'un canal de command e prevu pour chaque 
petite cellule. 5 

9. Systfcme de communication mobile selon Tune 
quelconque des revendtcations 1 k 6. dans lequel la 
comparison des niveaux re$us de deux canaux 
concernant chaque petite cellule et la selection de to 
petites cellules sort effectives dans une station de 
base. 

10- Systeme de communication mobile selon la reven- 
dication 9. dans lequel la selection des petites eel- 15 
lules (30, 20) est effective dans une station de 
base en fonction du niveau regu d'un canal de com- 
mands commun & chaque petite cellule. 

1 1 . Systeme de communication mobile selon la reven- 20 
dication 9, dans lequel la selection des petites cel- 
lules (30, 20) est ef?ectu6e dans une station de 
base sur la base du niveau regu cfun canal de 
parole. 

25 

12. Systeme de communication mobile selon I'une 
quelconque des revendi cations pr6cedentes, dans 
leauel une troisieme antenne forme una troisieme 
petite cellule dans la seconde petite cellule, un troi- 
sieme canal de parole et un troisieme canal de 30 
commands sent prevus, et les communications 
sort effectuees en utilfsant ie niveau de reception le 
plus eleve des trois canaux 

13. Systeme de communication mobile selon Tune 35 
quelconque des revendi caibns precedences dans 
lequel, quand tous les canaux tfune seconde petite 
cellule sort complets et que certains des canaux 
d'une premise petite cellule sort disponibles. un 
canal d'une premiere petite cellule est affecte & un 40 
poste mobile qui se trouve dans une secx>nde petite 
cellule. 
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Fig. 1 
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Fig. 3 
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Fig. 4 
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Fig. 5 A 
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Fig. 6 A 
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Fig. 7 A 
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Fig. 7B 
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Fig. 13 
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Fig. 14B 
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Fig. 14 C 
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Fig. 16 A 
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Fig. 19 
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Fig. 20 
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